Experimental values of high energy neutron flux in three energy ranges are presented for a QUINTA assembly. Deuteron beam energy range was from 2.0 to 6.0 GeV. Monte Carlo simulation using MCNPX 2.6 code of the neutron flux density is roughly in agreement with the obtained experimental data.
. Quinta assembly in 3D. We can see 6 section of uranium blanket (grey cylinders) and 6 plate with detectors (blue plate). Firs section is without uranium target. MeV. After irradiation Y-89 detectors were measured on HPGe spectrometer. Taking into account necessary corrections and using DEIMOS program [2] , [3] , we have determined isotope production per one gram of sample and per one beam deuteron (called B parameter) at specified positions of the U/U assembly. Below we present results from three experiments from March 2011 for deuteron energy beam 2, 4 and 6 GeV. The next experiments was done in December 2011 for deuteron beam 1 and 4 GeV, but we present only some comparisons for energy beam 4 GeV . In case of the experiments in December 2011 the Quinta assembly was shielded by lead box.
Experiment
Different isotopes produced by the neutrons generated in the QUINTA U/U assembly irradiated by the deuteron beam of 2.00, 4.00 and 6.00 GeV give to us 88 Table 3 .
Results (isotope production-parameter B) from experiment in march 2011 with deuteron beam 6.0 GeV. That is why we used TALYS code [5] , [6] for calculation all (n,xn) reactions cross sections (Fig. 7) . It has been compared with experimental data with good results.
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 Copyright owned by the author(s) under the terms of the Creative Commons Attribution-NonCommercial-ShareAlike Licence. As a next step, we take experimental data of Y-88, Y-87 and Y-86 isotopes produced. In the earlier experiments we can to have good detection only for three isotopes Y-88, Y-87 and Y-86 so we have limited our analysis to the same three isotopes in order to make easier comparison between them. We have determined isotope production per one gram of sample and per one beam deuteron at specified positions of the U/U assembly and we can evaluate three average high energy neutron fluxes in each Yttrium -89 detectors location for certain energy ranges. The following three threshold energy 11.5, 20.  . Combining the linear equations [8] , [9] we finally have three equations (1), (2), (3) . .    -microscopic cross section of the measured isotopes for the reaction (n, xn) in the three chosen energy ranges, 3 1 ,
-unknown average neutron fluxes in the three chosen energy ranges.
C -physical constants
The following average microscopic cross sections for the reactions 89 Y(n, 2n) 88 Y, 89 Y (n, 3n) 87 Y and 89 Y(n,4n) 86 Y in the three chosen energy ranges are used to make calculations using the formulas (1), (2) and (3). We calculated it as algebraic average cross section in each energy rate respectively -data from TALYS calculations Fig. 7 . Example of calculation results we can see in the Table 4 , and example of graphs we can see in Figs 8 and 9.
 =1.030 barn for
Those results are quite difficult to compare. That is why we prepared special comparison with help us to test our results. Comparison of average neutron flux density per deuteron and per unit energy of deuteron, is performed for the three deuteron beams of energies equal to 2, 4 and 6 GeV. In fact it is expected that the curves of the average neutron flux density per deuteron and per unit energy of deuteron beam (1 GeV) should overlap each other what is shown on the example figure Fig.10 . In Fig. 10 Using the MCNPX 2.6 code, the geometry of the Quinta U/U assembly and the applied materials was simulated. Calculations of isotope production in each Yttrium-89 detectors during 2.0 GeV deuteron irradiation were prepared (see Figs 11 and 12) . EXFOR data base were used in order to apply the microscopic cross sections for (n,2n) and (n,3n) reactions of yttrium in the code. The calculations do not take into account such reactions as (,n),(p,d),(p,pn), (d,t), (d,p2n) because of microscopic cross sections lack for the reactions. Number of simulations was equal 10 6 . The data are normalized to one source deuteron. We can see that comparisons are quite good (Figs 11 and 12) . 
Conclusion
Y-89 is a very good threshold detector for high energy neutron energy spectrum measurement and easy for analyses. Shape of spatial distribution of Y-88, Y-87 Y-86 and Y-85 isotopes of the Yttrium-89 detectors in the U/U-QUINTA assembly produced by the neutrons generated in the assembly irradiated by the relativistic deuteron beam of 2 GeV, 4GeV and 6 GeV energies in general reflects the shape of the evaluated average high energy neutron fluxes in the Yttrium-89 detectors. We will compare this result with results coming from other experiments.
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